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Description 

STORAGE CASSETTE WITH POSITION ABLE 
STOPPERS AND METHOD FOR 
OPERATING THE SAME 

Background of Invention 
Field of the Invention 

[0001] The present invention relates to a cassette, and more par- 
ticularly to a storage cassette which can conveniently 

store substrates therein. 
Description of Related Art 

[0002] | n handling substrates, such as glass substrates for LCDs, 
storage cassettes are useful for holding and stowing the 
substrates and keeping them from contacting each other. 
The substrates are thus protected from damaging each 
other. 

[0003] Referring to FIG. 6, a conventional cassette is described in 
Japan Yodogawa Kasei publication number H05-147680. 
The cassette 1 comprises an upper frame 2, a lower frame 



5, a plurality of supporting bodies 3 therebetween, and a 
plurality of stoppers 4 therebetween. The supporting bod- 
ies 3 are plate-shaped, and define a plurality of grooves 
31. Two stoppers 4 are shown, both being at a first end of 
the cassette 1. Thus, the frames 2, 5, the supporting bod- 
ies 3, and the stoppers 4 define a space therebetween for 
accommodating substrates. An opposite second end of 
the cassette 1 defines an entrance for inserting the sub- 
strates into the space. Another two stoppers 4 may then 
be attached to the cassette 1 at the second end, thereby 
securing the substrates in the cassette 1. 
[0004] The cassette 1 may be transported from one place to an- 
other place in an upright orientation with no stoppers 4 
attached to the second end thereof. However, if the cas- 
sette 1 is mishandled and tipped, the substrates may slide 
out from the entrance and be damaged. If stoppers 4 are 
attached to the second end of the cassette 1, this prevents 
the substrates from sliding out from the cassette 1. How- 
ever, when the substrates need to be removed from the 
cassette 1, these stoppers 4 must be detached. The at- 
tachment and detachment of said stoppers 4 is trouble- 
some and time-consuming. Moreover, the substrates are 
liable to be damaged during such attachment and detach- 



ment. 

[0005] For the above reasons, an improved cassette with conve- 
nient stoppers is desired. 
Summary of Invention 

[0006] An object of the invention is to provide a storage cassette 
with conveniently positionable stoppers. 

[0007] | n order to achieve the object set forth above, a cassette 
for accommodating the substrates, includes: a box- 
shaped case having a space for retaining substrates and 
defining an entrance for inserting the substrates into the 
space; and a pair of stopping mechanisms each compris- 
ing a top first locating mechanism, a bottom second lo- 
cating mechanism, and a stopper engaged therebetween. 
The stopping mechanisms are located at opposite sides of 
the entrance, each locating mechanism defines a first lo- 
cating means, a second locating means closer to a corre- 
sponding side of the case than the first locating means, 
and a connecting means interconnecting the first locating 
means and the second locating means. 

[0008] | n a fj rs t position, the stopper is engaged in the first lo- 
cating means, and substrates accommodated in the cas- 
sette cannot be displaced; in a second position, the stop- 
per is engaged in the second locating means, and the 



substrates can be freely slid out from the space. 

[0009] Further, the present invention provides a method for op- 
erating the storage cassette. The method comprises the 
steps of: providing the storage cassette comprising first 
and second locating holes, connecting slots interconnect- 
ing the first and second locating holes, guiding slots, a 
stopper having a first coupling ring and a second coupling 
ring engaged in the first locating holes, and a compressed 
spring; pulling the stopper down so that the spring is fur- 
ther compressed, and the first and second coupling rings 
are disengaged from the first locating holes respectively; 
moving the stopper to the second locating holes along the 
connecting slots and the guiding slots until the first and 
second coupling rings are received in the second locating 
holes; and releasing pressure on the stopper. 

[0010] when moving the stopper from the first position to the 
second position, the stopper is simply slid from the first 
locating holes to the second locating holes along the con- 
necting slots. In this process, no part of the cassette 
needs to be detached. The risk of misplacing loose parts 
is eliminated, and the operating process is simple and 
speedy. 

[0011] other objects, advantages and novel features of the in- 



vention will become more apparent from the following de- 
tailed description of the preferred embodiment of the in- 
vention as illustrated in the accompanying drawings, in 
which: 

Brief Description of Drawings 

[0012] FIG. 1 is an isometric view of a cassette according to the 
present invention, showing stoppers thereof located in 
first locating holes; 

[0013] FIG. 2 is an enlarged, isometric view of a stopping mecha- 
nism of the cassette of FIG. 1; 

[0014] FIG. 3A and FIG. 3B are enlarged views of circled portions 
IMA and 1MB of FIG. 2 respectively; 

[0015] FIG. 4 is an exploded view of FIG. 2; 

[0016] FIG. 5 is similar to FIG. 1, but showing the stoppers lo- 
cated in second locating holes; and 
[0017] FIG. 6 is an isometric view of a conventional cassette. 

Detailed Description 

[0018] Reference will be made to the drawings to describe the in- 
vention in detail. 

[0019] Referring to FIG. 1, a cassette 1 of the present invention 
comprise a case 10 and four stopping mechanisms 60. 
The case 10 comprises an upper frame 12, a lower frame 



14, four supporting rods 13, and two pairs of supporting 
plates 20. The frames 12, 14 and supporting rods 13 may 
be made of resin, and produced byway of injection mold- 
ing. Two supporting rods 13 and two supporting plates 20 
are located between the upper frame 12 and the lower 
frame 14 at each of opposite lateral sides of the case 10. 
The two supporting plates 20 and two supporting rods 13 
at each of the opposite lateral sides of the case 10 are lo- 
cated in a common plane. Each supporting plate 20 com- 
prises a plurality of parallel retaining ribs 23 on an inner 
face thereof. Each retaining rib 23 includes a plurality of 
coplanar protrusions 25 extending inwardly into the case 
20. The case 10 can also be viewed as comprising two 
pairs of opposing supporting plates 20. That is, the sup- 
porting plates 20 in each pair of supporting plates 20 face 
each other, with the protrusion 25 thereof being symmet- 
rically opposite each other. The retaining ribs 23 and pro- 
trusions 25 cooperate with each other to retain a plurality 
of substrates therebetween. Thus, the case 10 defines a 
space for accommodating the substrates, and two oppo- 
site entrances for inserting the substrates into the space. 
[0020] t wo stopping mechanisms 60 are located at respective 
opposite sides of each of the entrances. Referring also to 



FIG. 2, each stopping mechanism 60 comprises a first lo- 
cating mechanism 30, a second locating mechanism 50, 
and a stopper 40 between the first locating mechanism 30 
and the second locating mechanism 50. 
[0021] The first locating mechanisms 30 and the second locating 
mechanisms 50 have essentially the same structure, 
therefore only one first locating mechanism 30 is de- 
scribed in detail herebelow. Referring also to FIG. 3A and 
FIG. 4, the locating mechanism 30 comprises a guiding 
plate 32 which is "L" shaped, a locating plate 36 parallel 
to the guiding plate 32, a spacer block 34 for connecting 
the guiding plate 32 and the locating plate 36 together, a 
sliding ring 38, a coil spring 62, and a generally "C" 
shaped clip 48. The guiding plate 32 defines an "L" 
shaped guiding slot 324. The guiding slot 324 has a uni- 
form width, and comprises a first part 326 and a second 
part 328. A pair of first mounting holes 320 is defined in 
the guiding plate 32 at opposite sides of the guiding slot 
324 respectively, near an opening (not labeled) of the 
guiding slot 324. A pair of second mounting holes 322 is 
defined in the guiding plate 32 at opposite sides of the 
guiding slot 324 respectively, more distant from the 
opening of the guiding slot 324 than the first mounting 



holes 320. The locating plate 36 defines a first locating 
hole 365, a second locating hole 366, and a narrowed 
connecting slot 364 interconnecting the first locating hole 
365 and the second locating hole 366. A diameter of the 
first locating hole 365 is the same as that of the second 
locating hole 366, and greater than a width of the con- 
necting slot 364. The locating plate 36 further defines a 
pair of second mounting holes 362 adjacent to the second 
locating hole 366. The spacer block 34 defines a pair of 
first mounting holes 340 and a pair of second mounting 
holes 342, corresponding to the first and second mount- 
ing holes 320, 322 of the guiding plate 32. The sliding 
ring 38 defines a central through hole 384, and an outer 
annular groove 382. A diameter of the sliding ring 38 at 
the annular groove 382 is slightly less than the width of 
the guiding slot 324. 
[0022] Referring also to FIG. 3B, each second locating mechanism 
50 comprises a guiding plate 52, a locating plate 56 par- 
allel to the guiding plate 52, a spacer block 54, and a 
sliding ring 58. The guiding plate 52 defines a guiding 
slot 524. The locating plate 56 defines a first locating hole 
565, a second locating hole 566, and a narrowed connect- 
ing slot 564 interconnecting the first locating hole 565 



and the second locating hole 566. The sliding ring 58 de- 
fines a through hole 584 and an annular groove 582. In 
addition, first mounting holes 520, 540 and second 
mounting holes 522, 542, 562 are respectively defined in 
the guiding plate 52, the spacer block 54 and the locating 
plate 56. 

[0023] The stopper 40 is substantially an elongate cylinder, and 
comprises an upper end 43, a lower end 45 and an inter- 
mediate main body 41. Diameters of the upper and lower 
ends 43, 45 are identical, and less than a diameter of the 
main body 41. The stopper 40 defines a first coupling ring 
42 between the upper end 43 and main body 41. A diam- 
eter of the first coupling ring 42 is less than that of the 
main body 41 and greater than that of the upper end 43. 
The diameter of the first coupling ring 42 is also slightly 
less than that of the first and second locating holes 365, 
366. The lower end 45 defines a second coupling ring 44 
a predetermined distance below the main body 41. A di- 
ameter of the second coupling ring 44 is the same as that 
of the first coupling ring 42. The upper end 43 defines an 
annular groove 46 near a top (not labeled) thereof. A di- 
ameter of the upper end 43 in the annular groove 46 is 
substantially the same as an inner diameter of the clip 48. 



[0024] Assembly of each stopping mechanism 60 in the case 10 
is as follows. The sliding rings 38, 58 are received in the 
openings of the guiding slots 324, 524, and slid to inmost 
ends of the guiding slots 324, 524. Screws 312 are se- 
quentially received through the second mounting holes 
362, 342, 322, thereby fixing the locating plate 36, the 
spacer block 34 and the guiding plate 32 together as an 
upper stack in that order. The connecting slot 364 is par- 
allel to the first part 326 of the guiding slot 324, with 
nothing therebetween. The second part 328 of the guiding 
slot 324 is covered by the spacer block 34. Screws 512 
are sequentially received through the second mounting 
holes 562, 542, 522, thereby fixing the locating plate 56, 
the spacer block 54 and the guiding plate 52 together as 
a lower stack in that order. The upper and lower ends 43, 
45 of the stopper 40 are passed through the through 
holes 384, 584 of the sliding rings 38, 58 respectively. 
The first and second coupling rings 42, 44 are engaged in 
the first locating holes 365, 565 respectively. The coil 
spring 62 is placed around the upper end 43 on the slid- 
ing ring 38. The coil spring 62 is compressed, to enable 
the clip 48 to be snappingly received in the annular 
groove 46. The stopper 40 is thus engaged between the 



first locating mechanism 30 and the second locating 
mechanism 50. Screws 310 are sequentially received 
through the first mounting holes 340, 320 and the upper 
frame 12, thereby fixing said upper stack to the upper 
frame 12 adjacent to a corresponding supporting rod 13 
at one of the entrances. Screws 510 are sequentially re- 
ceived through the first mounting holes 540, 520 and the 
lower frame 12, thereby fixing said lower stack to the 
lower frame 14 adjacent to the same supporting rod 13. 
The second locating holes 366, 566 are close to an inner 
side 131 of the supporting rod 13, and the connecting 
slots 364, 564 are oriented perpendicular to the corre- 
sponding supporting plate 20. If the first and second cou- 
pling rings 42, 44 are moved out of engagement in the 
first locating holes 365, 565, the upper and lower ends 
43, 45 at the sliding rings 382, 582 are slidable along the 
guiding slots 324, 524. 
[0025] | n a fj rs t position, the first and second coupling rings 42, 
44 are engaged in the first locating holes 365, 565 re- 
spectively. Due to elastic force exerted by the compressed 
coil spring 62, the stopper 40 cannot move up or down. In 
addition, because the diameter of the coupling rings 42, 
44 is greater than that of the connecting slots 364, 564, 



the stopper 40 cannot move in horizontal directions. 
Therefore substrates accommodated in the cassette 1 
cannot be displaced. 
[0026] when the substrates need to be taken out from the cas- 
sette 1, the stopper 40 of each stopping mechanism 60 at 
one of the entrances is pulled down so that the coil spring 
62 is further compressed. The first and second coupling 
rings 42, 44 are disengaged from the first locating holes 
365, 565 respectively. The stopper 40 is then moved so 
that the upper and lower ends 43, 45 slide along the con- 
necting slots 364, 564 and the guiding slots 324, 524 un- 
til the upper and lower ends 43, 45 are received in the 
second locating holes 366, 566. Pressure on the stopper 
40 is then released. The coil spring 62 decompresses, and 
the stopper 40 moves up such that the first and second 
coupling rings 42, 44 are engaged in the second locating 
holes 364, 564. In this second position, the stoppers 40 
of the stopping mechanisms 60 are close to the inner 
sides 131 of the supporting rods 13. The substrates are 
then freely slid out from the space along the protrusions 
25. 

[0027] | n t he above-described process, no part of the cassette 1 
needs to be detached. The risk of misplacing loose parts 



is eliminated, and removal and insertion of the substrates 
is simple and speedy. 
[0028] it is to be understood, however, than even though numer- 
ous characteristics and advantages of the present inven- 
tion have been set forth in the foregoing description, to- 
gether with details of the structure and function of the in- 
vention, the disclosure is illustrative only, and changes 
may be made in detail, especially in matters of shape, 
size, and arrangement of parts within the principles of the 
invention to the full extent indicated by the broad general 
meaning of the terms in which the appended claims are 
expressed. 



